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Description

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to an electrolyte for driving electrolytic capacitors and also to capacitors using the
electrolyte.

Description of the Prior Art

A typical known electrolyte used for driving an electrolytic capacitor is one which is obtained by dissolving
ammonium adipate solute in a solvent mainly composed of ethylene glycol. This electrolyte is disadvantageous
in low specific conductance and a great variation in the conductance at high temperatures.

In order to overcome the disadvantage, Japanese Laid-open Patent Application No. 59-78522 describes
an electrolyte for driving electrolytic capacitor which has high specific conductance. This electrolyte is a sol-
ution of a quaternary ammonium salt of dibasic carboxylic acid of the formula, HOOC-(CH,),-COOH, wherein
4 = n = 8, dissolved in a mixed solvent of a dipolar organic solvent and from 2 to 10 wt% of water.

Moreover, Japanese Laid-open Patent Application No. 62-248217 describes an electrolyte for electrolytic
capacitor which has high specific conductance and is stable at high temperatures. The electrolyte is made of
a quaternary ammonium slat of aliphatic saturated dicarboxylic acid dissolved in a solvent mainly composed
of y-butyrolactone.

However, these electrolytes make use of solvents mainly composed of N,N-dimethylacetamide or y-bu-
tyrolactone, which are high in vapor pressure. This leads to a high vapor pressure of the electrolyte, with the
result that when such an electrolyte is used to drive capacitor, an amount of the electrolyte which passes
through a sealed portion such as with rubber and evaporates to outside becomes larger than known electro-
lytes. This presents the problem that the actual life of the electrolytic capacitor is not improved as desired.

The EP-A-0 104 703 discloses an electrolytic capacitor having an anode and a cathode, a separator and
an electrolyte comprising 2 to 10 wt% water, an organic solvent, such as carbon amide which is optionally mixed
with another carbon amide, ethylene glycol, y-butyrolactone or N-methylene pyrrolidone, and a quaternary am-
monium salt of aliphatic saturated dicarboxylic acids having the formula HOOC-(CH,),-COOH, wherein 4 =n
=8.

SUMMARY OF THE INVENTION

It is an object of the invention to provide an electrolyte for driving electrolytic capacitor which is useful in
improving the loss characteristic and high temperature characteristic of the capacitor in relation to time.

It is another object of the invention to provide an electrolyte for driving electrolytic capacitor which ensures
a long life of the capacitor.

It is a further object of the invention to provide an electrolytic capacitor using the electrolyte mentioned
above.

The above objects can be achieved, according to one embodiment of the invention, by an electrolyte which
comprises at least one compound selected from the group consisting of quaternary ammonium salts of ali-
phatic saturated dicarboxylic acids having from 6 to 10 carbon atoms and glutaric acid and dissolved in an or-
ganic solvent wherein the solvent comprises not less than 50 wt% of an aliphatic polyol, based on the solvent,
and the quaternary ammonium salt is contained in an amount of 1 to 50 wt%.

According to another embodiment, there is also provided an electrolytic capacitor which comprises an ele-
ment having an anode electrode and a cathode electrode which are facing each other through a separator pro-
vided between the anode electrode and the cathode electrode. The separator is impregnated with an electro-
lyte defined above. The element may be encased in an appropriate casing.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic perspective view of an electrolytic capacitor element or unit according to the invention;
and

Figs. 2 to 4 are, respectively, characteristic properties at 105°C of aluminium electrolytic capacitors having
ratings of 10 V and 220 pF in relation to the variation in time for different electrolytes of the invention and
for comparison wherein Fig. 2 is a graphical representation of the electrostatic capacity at the rated voltage,
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EP 0 391 333 B1

Fig. 3 is a graphical representation of tan & at the rated voltage, and Fig. 4 is a graphical representation
of the leakage current without application of any voltage.

DETAILED DESCRIPTION AND EMBODIMENTS OF THE INVENTION

The electrolyte according to the invention comprises at least one quaternary ammonium salt of an aliphatic
saturated dicarboxylic acid having from 6 to 10 carbon atoms or glutaric acid, which is dissolved in a solvent
as defined above.

The polyols used as the solvent include: (1) saturated or unsaturated aliphatic polyols such as, for example,
ethylene glycol, propylene glycol, 2,3-butanediol, pinacol, 1,2-hexanediol, 1,2-decanediol, 1,2-dodecanediol,
glycerine, 1,2,4-trihydroxybutane, 1,2,3-heptanetriol, 1,2,6-trihydroxyhexane, 1,2,3,4-tetrahydroxybutane,
1,2,7,8-octanetetrol, 5-hexen-1,2-diol, 7-octen-1,2-diol, ditrimethylene glycol, 1,3-butanediol, 1,4-butanediol,
2,4-pentanediol, 1,5-pentanediol, neopentyl glycol, 1,6-hexanediol, 2,5-hexanediol, 2-methyl-1,3-pentanediol,
hexylene glycol, 2,2-dimethylolbutane, 2,4-heptanediol, 2-ethyl-1,3-hexanediol, ethohexadiol, 2-ethyl-2-n-
butyl-1,3-propanediol, cis-2-buten-1,4-diol, trans-2-buten-1,4-diol, 2-butyn-1,4-diol, dimethylhexindiol, trime-
thylolpropane, pentaerythritol and the like; and (2) ether group-containing polyols including (2)-1 alkoxyalkane
polyols such as, for example, 3-methoxy-1,2-propanediol, 3-ethoxy-1,2-propanediol, 3-propoxy-1,2-propane-
diol, 3-butoxy-1,2-propanediol, 3-phenylmethoxy-1,2-propanediol, 3-cyclohexyloxy-1,2-propanediol, diglycer-
ine and the like, and (2)-2 polyalkylene polyols such as, for example, diethylene glycol, triethylene glycol, tet-
raethylene glycol, dipropylene glycol, tripropylene glycol, tetrapropylene glycol, polyethylene glycol, polypro-
pylene glycol, polybutylene glycol and copolymers thereof, and polyoxyalkylene polyols described, for exam-
ple, in United States Patent No. 4,116,846. Of these, ethylene glycol is preferred as the saturated or unsatu-
rated polyol, 3-methoxy-1,2-propanediol as the alkoxyalkane polyol, and diethylene glycol as the polyalkylene
polyol. Most preferably, ethylene glycol is used.

The aliphatic polyol may be used as the solvent singly or in combination with other solvents provided that
the aliphatic polyol is used amounts not less than 50 wt%, preferably not less than 70 wt%, and more preferably
not less than 80 wt% of the combination. The reason why the content of the polyol is defined as not less than
50 wt% is that when the content is less than 50 wt%, the resultant electrolyte becomes poorer with respect to
the transmission through a sealant at high temperatures and the variation in specific conductance.

Examples of the solvents other than the aliphatic polyol include: alcohols including monohydric alcohols
such as methyl alcohol, ethyl alcohol, propyl alcohol, butyl alcohol, diacetone alcohol, benzyl alcchol, amino
alcohol and the like; ethers including monoethers such as ethylene glycol monomethyl ether, ethylene glycol
monoethyl ether, diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, ethylene glycol phe-
nyl ether and the like, and diethers such as ethylene glycol dimethyl ether, ethylene glycol diethyl ether, di-
ethylene glycol dimethyl ether, diethylene glycol diethyl ether and the like; amides including formamides such
as N-methylformamide, N,N-dimethylformamide, N-ethylformamide, N,N-diethylformamide and the like, acet-
amides such as N-methylacetamide, N,N-dimethylacetamide, N-ethylacetamide, N,N-diethylacetamide and
the like, propionamides such as N,N-dimethylpropionamide, and hexamethylphosphorylamide; oxazolidinones
such as N-methyl-2-oxazolidinone, 3,5-dimethyl-2-oxazolidinone and the like; lactones such as y-butyrolac-
tone, a-acetyl-y-butyrolactone, B-butyrolactone, y-valerolactone, é-valerolactone and the like; nitriles such as
acetonitrile, acrylonitrile and the like; dimethylsulfoxide, sulforan, 1,3-dimethyl-2-imidazolidinone, N-methyl-
pyrrolidone, aromatic solvents such as toluene, xylene and the like, paraffin solvents such as normal paraffin,
iso-paraffin and the like. These solvents may be used singly or in combination.

The solute used in the electrolyte is a quaternary ammonium salt of aliphatic saturated dicarboxylic acid
having from 6 to 10 carbon atoms in total or glutaric acid.

Examples of the dicarboxylic acid include linear dicarboxylic acids such as adipic acid, pimelic acid, suberic
acid, azelaic acid, sebacic acid and the like, and branched dicarboxylic acids such as 3-methyladipic acid, 3-
methylglutaric acid, 2,2-dimethylsuccinic acid, 3,3-dimethylglutaric acid, diethylmaloic acid and the like. Of
these, adipic acid and pimelic acid are preferred.

Examples of the quaternary ammonium salts include: tetraalkylammonium salts, whose alkyl moiety has
from 1 to 12 carbon atoms, such as tetramethylammonium, tetraethylammonium, tetrapropylammonium, tet-
rabutylammonium, methyltriethylammonium, dimethyldiethylammonium, ethyltrimethylammonium and the
like salts; aryltrialkylammonium salts such as phenyltrimethylammonium and the like salts; cyclohexyltrialk-
ylammonium salts such as cyclohexyltrimethylammonium and the like salts; arylalkyltrialkylammonium salts
such as benzyltrimethylammonium and the like salts; and N,N-dialkylpiperidinium salts such as N,N-dimethyl-
piperidinium and the like salts. These may be used singly or in combination. Of these, tetraalkylammonium
salts are preferred. More preferably, asymmetric tetraalkylammonium salts wherein four alkyl groups are all
different from one another.
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The content of the quaternary ammonium salt of the aliphatic saturated dicarboxylic acid or glutaric acid
in the electrolyte of the invention is in the range of from 1 to 50 wt%, preferably from 5 to 40 wt%. The reason
for this is that when the content is less than 1 wt%, a high specific conductance is not attained, and over 40
wt%, the solute may settle. The molar ratio of the acid and the quaternary ammonium base in the saltis in the
range of from 1:2.5 to 2:1.

Although the electrolyte may contain 2 wt% or over of water, the content of water should preferably be not
larger than 2 wt% of the electrolyte.

The electrolyte of the invention exhibits high specific conductance and stability at high temperatures. The
electrolytic capacitor using the electrolyte is low in impedance and stable at high temperatures. This is because
the solvent used is mainly composed of an aliphatic polyol whose vapor pressure is low and the solute is at
least one compound selected from quaternary ammonium salts of aliphatic saturated dicarboxylic acids having
from 6 to 10 carbon atoms in total or glutaric acid. Such an electrolyte has high specific conductance and a
reduced amount of transmission through sealant or sealing material at high temperatures when applied to an
electrolytic capacitor. The variation in the specific conductive also becomes small.

When the content of water in the electrolyte is suppressed to a level of not larger than 2 wt% of the elec-
trolyte of the invention, formation of an aluminium hydrate through reaction between the electrode and water
at high temperatures of 125°C or over can be suppressed along with the generation of gases accompanied by
the reaction. As a result, the electrolyte and the electrolytic capacitor can be used at high temperatures of
125°C or over.

The electrolytic capacitor should comprise an anode electrode and a cathode electrode which are in face-
to-face relation with each other through a separator. The separator is impregnated with the electrolyte set forth
before. A typical capacitor is shown in Fig. 1, which generally includes a capacitor element E. The element E
has an anode foil 1 and a cathode foil 2 between which a separator 3 is provided. These foils and the separator
are convolutely wound as shown. The anode foil 1 and the cathode foil 2 have, respectively, leads 4. The sep-
arator of this element is impregnated in the electrolyte according to the invention and the element is encased
in an appropriate case such as of aluminium to complete an electrolytic capacitor.

The present invention is more particularly described by way of examples.

Examples 1 to 4 and Comparative Examples 1 and 2

Electrolytes having compositions indicated in Table 1 were prepared and subjected to measurement of spe-
cific conductance at normal temperatures. The results are shown in the table.
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Table 1

Electrolytic Composition Content of Specific

(parts by weight) Water (%) Conductance
at 30°C
_______________ (mS/cm)
Comp . ethylene glycol 90 1.3 4.1 o
Ex. 1 diammonium adipate 10
Comp . 7 -butyrolactone 80 0.8 5.3
Ex. 2 monotetraethylammonium
adipate 20
Example 1 ethylene glycol 75 5.3 4.8
water 5
monotetraethylammonium
pimelate 20
Example 2 ethylene glycol 67 3.1 5.2
water 3
di-methyltriethyl-~
ammonium adipate 30
Example 3 ethylene glycol 70 0.9 5.0
di-methyltriethyl-
ammonium adipate 30
Example 4 ethylene glycol 80 0.8 4.5
monotetramethyl-
ammonium glutarate 20

These electrolytes were used to make electrolytic capacitors of the type as shown in Fig. 1. The capacitor
used was an aluminium electrolytic capacitor having ratings of 10 V and 220 pu F. The capacitor had a convo-
lutely wound unit including an anode foil 1 made of aluminium and a cathode foil 2 made of aluminium between
which a separator 3 was intervened as shown in Fig. 1. The anode 1 and the cathode 2 had, respectively, leads
4 as shown. The capacitor elements were, respectively, impregnated with the electrolytes and encased in an
aluminium case.

The resultant capacitors were subjected to measurements of initial electrostatic capacity, tan 8 and leak-
age current. The results are shown in Table 2 wherein each characteristic is an average value of ten measure-

ments.
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Table 2
""""""""" Initial Electro- Initial  Initial
static Capacity tan & leakage current
(u F) (%) (2 A)
Comp. Ex. 1 ééé _____________ 1é_g ___________ ;-5 _______
2 217 16.3 2.8
Example 1 222 17.1 2.5
2 223 16.5 2.4
3 221 16.8 2.4
4 221 17.5 2.4

In Figs. 2 to 4, there are shown the characteristic properties at 105°C of the aluminium capacitors obtained

in Examples 1 to 4 and Comparative Examples 1, 2 in relation to the variation in time. More particularly, Fig.
2 shows the variation in the electrostatic capacity at the rated voltage, Fig. 3 shows the variation in the tangent
of loss angle at the rated voltage, and Fig. 4 shows the variation in the leakage current without application of
voltage.

As will be apparent from these figures, the capacitors using the electrolytes according to the invention

are very small in the characteristic variation at high temperatures with high reliability and have thus a prolonged
life. When the content of water is less than 2 wt%, the characteristic variations become smaller. On the other
hand, the capacitors using the known electrolytes are larger in the variations.

Claims

An electrolyte for driving electrolytic capacitors which comprises at least one compound selected from
the group consisting of quaternary ammonium salts of aliphatic saturated dicarboxylic acids having from
6 to 10 carbon atoms and being dissolved in an organic solvent, characterized in that said solvent com-
prises not less than 50 wt% of an aliphatic polyol, based on the solvent, and said quaternary ammonium
salt is contained in an amount of 1 to 50 wt%.

An electrolyte according to Claim 1, wherein said aliphatic polyol is ethylene glycol.
An electrolyte according to Claim 1, wherein said aliphatic polyol is 3-methoxy-1,2-propanediol.

An electrolyte according to Claim 1, wherein said aliphatic polyol is contained in an amount of not less
than 70 wt%.

An electrolyte according to Claim 1, wherein said aliphatic polyol is contained in an amount of not less
than 80 wt%.

An electrolyte according to Claim 1, wherein said solvent consists essentially of the aliphatic polyol.
An electrolyte according to Claim 6, wherein said aliphatic polyol is ethylene glycol.
An electrolyte according to Claim 6, wherein said aliphatic polyol is 3-methoxy-1,2-propanediol.

An electrolyte according to Claim 1, wherein said electrolyte contains water in amounts not larger than 2
wit%.

10. An electrolyte according to Claim 1, wherein the amount of the quaternary ammonium salt ranges from

6



10

18

20

25

30

35

40

45

50

55

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25,

26.

27.

28.

29,

30.

EP 0 391 333 B1

5 to 40 wt%.

An electrolyte according to Claim 1, wherein the molar ratio of the dicarboxylic acid and the ammonium
base is in the range of 1:2.5 to 2:1.

An electrolyte for driving electrolytic capacitors which comprises a quaternary ammonium salt of glutaric
acid dissolved in an organic solvent, characterized in that said solvent comprises not less than 50 wt% of
the aliphatic polyol, based on the solvent, and said quaternary ammonium salt is contained in an amount
of 1 to 50 wt%.

An electrolyte according to Claim 12, wherein said aliphatic polyol is ethylene glycol.
An electrolyte according to Claim 12, wherein said aliphatic polyol is 3-methoxy-1,2-propanediol.

An electrolyte according to Claim 12, wherein said aliphatic polyol is contained in an amount of not less
than 70 wt%.

An electrolyte according to Claim 12, wherein said aliphatic polyol is contained in an amount of not less
than 80 wt%.

An electrolyte according to Claim 12, wherein said solvent consists essentially of the aliphatic polyol.
An electrolyte according to Claim 17, wherein said aliphatic polyol is ethylene glycol.
An electrolyte according to Claim 17, wherein said aliphatic polyol is 3-methoxy-1,2-propanediol.

An electrolyte according to Claim 12, wherein said electrolyte contains water in amounts not larger than
2 wt%.

An electrolyte according to Claim 12, wherein the amount of the quaternary ammonium salt ranges from
5 to 40 wt%.

An electrolyte according to Claim 12, wherein the molar ratio of the glutaric acid and the ammonium base
is in the range of 1:2.5 to 2:1.

An electrolytic capacitor which comprises an element having an anode electrode (1) and a cathode elec-
trode (2) which are facing each other through a separator (3) provided between the anode electrode and
the cathode electrode, said separator (3) being impregnated with an electrolyte which comprises at least
one compound selected from the group consisting of quaternary ammonium salts of aliphatic saturated
dicarboxylic acids having from 6 to 10 carbon atoms and being dissolved in an organic solvent, charac-
terized in that said solvent comprises not less than 50 wt% of an aliphatic polyol, based on the solvent,
and said quaternary ammonium salt is contained in an amount of 1 to 50 wt%.

An electrolytic capacitor according to Claim 23, wherein said aliphatic polyol is ethylene glycol.

An electrolytic capacitor according to Claim 23, wherein said aliphatic polyol is 3-methoxy-1,2-propane-
diol.

An electrolytic capacitor according to Claim 23, wherein said solvent consists essentially of the aliphatic
polyol.

An electrolytic capacitor according to Claim 26, wherein said aliphatic polyol is ethylene glycol.

An electrolytic capacitor according to Claim 26, wherein said aliphatic polyol is 3-methoxy-1,2-propane-
diol.

An electrolytic capacitor according to Claim 23, wherein said electrolytic capacitor contains water in
amounts not larger than 2 wt%.

An electrolytic capacitor according to Claim 23, wherein the molar ratio of the dicarboxylic acid and the
ammonium base is in the range of 1:2.5 to 2:1.

7
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An electrolytic capacitor which comprises an element having an anode electrode (1) and a cathode elec-
trode (2) which are facing each other through a separator (3) provided between the anode electrode and
the cathode electrode, said separator (3) being impregnated with an electrolyte which comprises a qua-
ternary ammonium salt of glutaric acid dissolved in an organic solvent, characterized in that said solvent
comprises not less than 50 wt% of an aliphatic polyol, based on the solvent, and said quaternary ammo-
nium salt is contained in an amount of 1 to 50 wt%.

An electrolytic capacitor according to Claim 31, wherein said aliphatic polyol is ethylene glycol.

An electrolytic capacitor according to Claim 31, wherein said aliphatic polyol is 3-methoxy-1,2-propane-
diol.

An electrolytic capacitor according to Claim 31, wherein said solvent consists essentially of the aliphatic
polyol.

An electrolytic capacitor according to Claim 34, wherein said aliphatic polyol is ethylene glycol.

An electrolytic capacitor according to Claim 34, wherein said aliphatic polyol is 3-methoxy-1,2-propane-
diol.

An electrolytic capacitor according to Claim 31, wherein said electrolytic capacitor contains water in
amounts not larger than 2 wt%.

An electrolytic capacitor according to Claim 31, wherein the molar ratio of the glutaric acid and the am-
monium base is in the range of 1:2.5 to 2:1.

Patentanspriiche

1.

10.

1.

Elektrolyt zum Betreiben von Elektrolytkondensatoren, der mindestens eine Verbindung umfaft, die aus
der Gruppe ausgewahlt ist, die aus quartdren Ammoniumsalzen von aliphatischen geséttigten Dicarbo-
xylsauren mit 6 bis 10 Kohlenstoff-Atomen besteht, und die in einem organischen Losungsmittel geldst
ist, dadurch gekennzeichnet, dal das Losungsmittel nicht weniger als 50 Gew.-% eines aliphatischen Po-
lyols, bezogen auf das Lésungsmittel, enthalt, und da das quartdre Ammoniumsalz in einer Menge von
1 bis 50 Gew.-% enthalten ist.

Elektrolyt nach Anspruch 1, bei dem das aliphatische Polyol Ethylenglykol ist.
Elektrolyt nach Anspruch 1, bei dem das aliphatische Polyol 3-Methoxy-1,2-Propandiol ist.

Elektrolyt nach Anspruch 1, bei dem das aliphatische Polyol in einer Menge von nicht weniger als 70 Gew.-
% enthalten ist.

Elektrolyt nach Anspruch 1, bei dem das aliphatische Polyol in einer Menge von nicht weniger als 80 Gew.-
% enthalten ist.

Elektrolyt nach Anspruch 1, bei dem das Lésungsmittel im wesentlichen aus dem aliphatischen Polyol
besteht.

Elektrolyt nach Anspruch 6, bei dem das aliphatische Polyol Ethylenglykol ist.
Elektrolyt nach Anspruch 6, bei dem das aliphatische Polyol 3-Methoxy-1,2-Propandiol ist.

Elektrolyt nach Anspruch 1, bei dem der Elektrolyt Wasser in Mengen von nicht gréer als 2 Gew.-% ent-
hélt.

Elektrolyt nach Anspruch 1, bei dem die Menge von dem quartdren Ammoniumsalz im Bereich von 5 bis
40 Gew.-% liegt.

Elektrolyt nach Anspruch 1, bei dem das molare Verhéltnis der Dicarboxylsaure und der Ammoniumbase
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in dem Bereich von 1:2,5 bis 2:1 liegt.

Elektrolyt zum Betreiben von Elektrolytkondensatoren, der ein quartdres Ammoniumsalz der Glutarsaure,
geldst in einem organischen Lésungsmittel, umfalt, dadurch gekennzeichnet, dal® das Losungsmittel
nicht weniger als 50 Gew.-% des aliphatischen Polyols, bezogen auf das Losungsmittel, umfaft, und das
quartare Ammoniumsalz in einer Menge von 1 bis 50 Gew.-% enthalten ist.

Elektrolyt nach Anspruch 12, bei dem das aliphatische Polyol Ethylenglykol ist.
Elektrolyt nach Anspruch 12, bei dem das aliphatische Polyol 3-Methoxy-1,2-Propandiol ist.

Elektrolyt nach Anspruch 12, bei dem das aliphatische Polyol in einer Menge von nicht weniger als 70
Gew.-% enthalten ist.

Elektrolyt nach Anspruch 12, bei dem das aliphatische Polyol in einer Menge von nicht weniger als 80
Gew.-% enthalten ist.

Elektrolyt nach Anspruch 12, bei dem das Lésungsmittel im wesentlichen aus dem aliphatischen Polyol
besteht.

Elektrolyt nach Anspruch 17, bei dem das aliphatische Polyol Ethylenglykol ist.
Elektrolyt nach Anspruch 17, bei dem das aliphatische Polyol 3-Methoxy-1,2-Propandiol ist.

Elektrolyt nach Anspruch 12, bei dem der Elektrolyt Wasser in Mengen von nicht gréfRer als 2 Gew.-%
enthalt.

Elektrolyt nach Anspruch 12, bei dem die Menge von dem quartdren Ammoniumsalz im Bereich von 5 bis
40 Gew.-% liegt.

Elektrolyt nach Anspruch 12, bei dem das molare Verhéltnis der Glutarsdure und der Ammoniumbase in
dem Bereich von 1:2,5 bis 2:1 liegt.

Elektrolytkondensator, der ein Element mit einer Anoden-Elektrode (1) und einer Kathoden-Elektrode (2)
umfalt, die einander durch ein Trennelement (3) gegeniiberstehen, welches zwischen der Anoden-Elek-
trode und der Kathoden-Elektrode bereitgestellt ist, wobei das Trennelement (3) mit einem Elektrolyten
durchtrankt ist, der mindestens eine Verbindung umfallt, die aus der Gruppe ausgewahlt wurde, die aus
quartdren Ammoniumsalzen von aliphatischen geséttigten Dicarboxylsduren mit 6 bis 10 Kohlenstoffato-
men besteht, und die in einem organischen Lésungsmittel geldst ist, dadurch gekennzeichnet, dal das
Lésungsmittel nicht weniger als 50 Gew.-% eines aliphatischen Polyols, bezogen auf das Lésungsmittel,
enthdlt, und dal das quartdre Ammoniumsalz in einer Menge von 1 bis 50 Gew.-% enthalten ist.

Elektrolytkondensator nach Anspruch 23, bei dem das aliphatische Polyol Ethylenglykol ist.
Elektrolytkondensator nach Anspruch 23, bei dem das aliphatische Polyol 3-Methoxy-1,2-Propandiol ist.

Elektrolytkondensator nach Anspruch 23, bei dem das Losungsmittel im wesentlichen aus dem aliphati-
schen Polyol besteht.

Elektrolytkondensator nach Anspruch 26, bei dem das aliphatische Polyol Ethylenglykol ist.
Elektrolytkondensator nach Anspruch 26, bei dem das aliphatische Polyol 3-Methoxy-1,2-Propandiol ist.

Elektrolytkondensator nach Anspruch 23, bei dem der Elektrolytkondensator Wasser in Mengen von nicht
gréRer als 2 Gew.-% enthalt.

Elektrolytkondensator nach Anspruch 23, bei dem das molare Verhaltnis der Dicarboxylsédure und der Am-
moniumbase in dem Bereich von 1:2,5 bis 2:1 liegt.

Elektrolytkondensator, der ein Element mit einer Anoden-Elektrode (1) und einer Kathoden-Elektrode (2)
umfalt, die einander durch ein Trennelement (3) gegeniiberstehen, welches zwischen der Anoden-Elek-
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trode und der Kathoden-Elektrode bereitgestellt ist, wobei das Trennelement (3) mit einem Elektrolyten
durchtrankt ist, der ein quartdres Ammoniumsalz der Glutarsdure, geldst in einem organischen Lésungs-
mittel, umfaBt, dadurch gekennzeichnet, dal® das Lésungsmittel nicht weniger als 50 Gew.-% eines ali-
phatischen Polyols, bezogen auf das Lésungsmittel, umfat, und das quartdre Ammoniumsalz in einer
Menge von 1 bis 50 Gew.-% enthalten ist.

Elektrolytkondensator nach Anspruch 31, bei dem das aliphatische Polyol Ethylenglykol ist.
Elektrolytkondensator nach Anspruch 31, bei dem das aliphatische Polyol 3-Methoxy-1,2-Propandiol ist.

Elektrolytkondensator nach Anspruch 31, bei dem das Losungsmittel im wesentlichen aus dem aliphati-
schen Polyol besteht.

Elektrolytkondensator nach Anspruch 34, bei dem das aliphatische Polyol Ethylenglykol ist.
Elektrolytkondensator nach Anspruch 34, bei dem das aliphatische Polyol 3-Methoxy-1,2-Propandiol ist.

Elektrolytkondensator nach Anspruch 31, bei dem der Elektrolytkondensator Wasser in Mengen von nicht
gréRer als 2 Gew.-% enthalt.

Elektrolytkondensator nach Anspruch 31, bei dem das molare Verhéltnis der Glutarséure und der Ammo-
niumbase in dem Bereich von 1:2,5 bis 2:1 liegt.

Revendications

10.

1.

12.

Electrolyte pour la réalisation de condensateurs électrolytiques, comprenant au moins un composé choisi
dans le groupe constitué des sels d'ammonium quaternaire d’acides dicarboxyliques aliphatiques satu-
rés, ayant de 6 & 10 atomes de carbone, ledit composé étant dissous dans un solvant organique, carac-
térisé en ce que ledit solvant comprend pas moins de 50% en poids d’un polyol aliphatique, par rapport
au solvant, et en ce que ledit sel d’ammonium quaternaire est présent en une proportion de 1 2 50% en
poids.

Electrolyte selon la revendication 1, dans lequel ledit polyol aliphatique est I'éthyléneglycol.
Electrolyte selon la revendication 1, dans lequel ledit polyol aliphatique est le 3-méthoxy-1,2-propanediol.

Electrolyte selon la revendication 1, dans lequel ledit polyol aliphatique est présent en une proportion non
inférieure a 70% en poids.

Electrolyte selon la revendication 1, dans lequel ledit polyol aliphatique est présent en une proportion non
inférieure a 80% en poids.

Electrolyte selon la revendication 1, dans lequel ledit solvant est constitué essentiellement du polyol ali-
phatique.

Electrolyte selon la revendication 6, dans lequel ledit polyol aliphatique est I'éthyléneglycol.
Electrolyte selon la revendication 6, dans lequel ledit polyol aliphatique est le 3-méthoxy-1,2-propanediol.
Electrolyte selon la revendication 1, qui contient de I'eau en une proportion ne dépassant pas 2% en poids.

Electrolyte selon la revendication 1, dans lequel la proportion du sel d’'ammonium quaternaire est compri-
se dans l'intervalle allant de 5 a4 40% en poids.

Electrolyte selon la revendication 1, pour lequel le rapport molaire de I'acide dicarboxylique & la base am-
monium est compris dans l'intervalle allant de 1:2,5 & 2:1.

Electrolyte pour la réalisation de condensateurs électrolytiques, comprenant un sel d’ammonium quater-
naire de l'acide glutarique, dissous dans un solvant organique, caractérisé en ce que ledit solvant
comprend pas moins de 50% en poids d’un polyol aliphatique, par rapport au solvant, et en ce que ledit
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sel d’'ammonium quaternaire est présent en une proportion de 1 & 50% en poids.
Electrolyte selon la revendication 12, dans lequel ledit polyol aliphatique est I'éthyléneglycol.

Electrolyte selon la revendication 12, dans lequel ledit polyol aliphatique est le 3-méthoxy-1,2-propane-
diol.

Electrolyte selon la revendication 12, dans lequel ledit polyol aliphatique est présent en une proportion
non inférieure & 70% en poids.

Electrolyte selon la revendication 12, dans lequel ledit polyol aliphatique est présent en une proportion
non inférieure a 80% en poids.

Electrolyte selon la revendication 12, dans lequel ledit solvant est constitué essentiellement du polyol ali-
phatique.

Electrolyte selon la revendication 17, dans lequel ledit polyol aliphatique est I'éthyléneglycol.

Electrolyte selon la revendication 17, dans lequel ledit polyol aliphatique est le 3-méthoxy-1,2-propane-
diol.

Electrolyte selon la revendication 12, qui contient de I’eau en une proportion ne dépassant pas 2% en
poids.

Electrolyte selon larevendication 12, dans lequel la proportion du sel d’ammonium quaternaire est compri-
se dans l'intervalle allant de 5 a4 40% en poids.

Electrolyte selon la revendication 12, pour lequel le rapport molaire de I'acide glutarique a la base am-
monium est compris dans l'intervalle allant de 1:2,5 & 2:1.

Condensateur électrolytique comprenant un élément présentant une électrode (1) jouant le réle d’anode
et une électrode (2) jouant le réle de cathode, qui se font face et qui sont séparées par un séparateur (3)
inséré entre I'anode et la cathode, ledit séparateur (3) étant imprégné d'un électrolyte qui comprend au
moins un composé choisi dans le groupe constitué des sels d’ammonium quaternaire d’acides dicarboxy-
liques aliphatiques saturés, ayant de 6 4 10 atomes de carbone, ledit composé étant dissous dans un sol-
vant organique, caractérisé en ce que ledit solvant comprend pas moins de 50% en poids d'un polyol ali-
phatique, par rapport au solvant, et en ce que ledit sel d'ammonium quaternaire est présent en une pro-
portion de 1 4 50% en poids.

Condensateur électrolytique selon la revendication 23, dans lequel ledit polyol aliphatique est I'éthyléne-
glycol.

Condensateur électrolytique selon la revendication 23, dans lequel ledit polyol aliphatique est le 3-mé-
thoxy-1,2-propanediol.

Condensateur électrolytique selon la revendication 23, dans lequel ledit solvant est constitué essentiel-
lement dudit polyol aliphatique.

Condensateur électrolytique selon la revendication 26, dans lequel ledit polyol aliphatique est I'éthyléne-
glycol.

Condensateur électrolytique selon la revendication 26, dans lequel ledit polyol aliphatique est le 3-mé-
thoxy-1,2-propanediol.

Condensateur électrolytique selon la revendication 23, dans lequel ledit électrolyte contient de I'eau en
une proportion ne dépassant pas 2% en poids.

Condensateur électrolytique selon la revendication 23, pour lequel le rapport molaire de I'acide dicarboxy-
ligue a la base ammonium est compris dans l'intervalle allant de 1:2,5 a 2:1.

Condensateur électrolytique comprenant un élément présentant une électrode (1) jouant le réle d’anode

11



10

18

20

25

30

35

40

45

50

55

32.

33.

34.

35.

36.

37.

38.

EP 0 391 333 B1

et une électrode (2) jouant le réle de cathode, qui se font face et qui sont séparées par un séparateur (3)
inséré entre I'anode et la cathode, ledit séparateur (3) étant imprégné d’un électrolyte qui comprend un
sel d’'ammonium quaternaire de I'acide glutarique, dissous dans un solvant organique, caractérisé en ce
que ledit solvant comprend pas moins de 50% en poids d'un polyol aliphatique, par rapport au solvant,
et en ce que ledit sel d’ammonium quaternaire est présent en une proportion de 1 & 50% en poids.

Condensateur électrolytique selon la revendication 31, dans lequel ledit polyol aliphatique est I'éthyléne-
glycol.

Condensateur électrolytique selon la revendication 31, dans lequel ledit polyol aliphatique est le 3-mé-
thoxy-1,2-propanediol.

Condensateur électrolytique selon la revendication 31, dans lequel ledit solvant est constitué essentiel-
lement dudit polyol aliphatique.

Condensateur électrolytique selon la revendication 34, dans lequel ledit polyol aliphatique est I'éthyléne-
glycol.

Condensateur électrolytique selon la revendication 34, dans lequel ledit polyol aliphatique est le 3-mé-
thoxy-1,2-propanediol.

Condensateur électrolytique selon la revendication 31, dans lequel ledit électrolyte contient de I'eau en
une proportion ne dépassant pas 2% en poids.

Condensateur électrolytique selon la revendication 31, pour lequel le rapport molaire de I'acide glutarique
a la base ammonium est compris dans l'intervalle allant de 1:2,5 a 2:1.
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